Scaling theories have been successful in predicting the thermodynamic and hydrodynamic properties of semidilute solutions of polymers in good solvents. In theta solvents, the situation is more complicated : photon correlation spectra become non exponential [1] and therefore less amenable to unambiguous analysis. For small transfer wave vectors K, scaling theory predicts that the collective diffusion coefficient D varies linearly with c, the polymer concentration [2] .
While this behaviour has not so far been observed at the transfer wave vectors used in photon correlation spectroscopy, it has been shown to hold, for a limited concentration range, at much larger length scales [3] .
Several years ago we attempted to remove the centre of mass motions, which are an inherent complication in these systems, by making photon correlation observations of cross-linked gels in the theta condition [4] . The resulting correlation functions were sufficiently close to exponentiality to allow the extraction of a single relaxation rate, which was found to be proportional to K 2. In contrast, the proportionality constant D varied approximately as CO.5 instead of as c as expected
In an attempt to, elucidate this behaviour, we have applied a technique that we employed recently to investigate the friction coefficient f in gels in presence of a good solvent [5, 6] . Here, we report measurements of the deswelling properties of polyacrylamide gels with methanol-water (25 % : 75 % by volume) in the poor solvent region. As before, the analysis is based on the observation [7] that in the diffusion coefficient KOS' the osmotic modulus, and G, the shear modulus, have different scaling behaviours on deswelling.
The experiment consists of applying an external pressure via a piston and a porous membrane to the surface of a gel, thus causing uniaxial deswelling. The effect of the hydrostatic pressure on the thermodynamic properties is very small [8] , and can be discounted The resulting concentration gradient is accompanied by a refractive index gradient in the sample, and is observed by illuminating the sample with a set of diffraction fringes generated by a laser and a variable slit [5] . The profile of the concentration gradient ( Fig. 1 3) The diffusion coefficient is obtained from the equation of motion [6] [5, 6] , two difficulties were encountered here which required extra precautions in the sample preparation. The first was the appearance of pronounced optical defects, caused by convection currents generated during the gelation process, which tended to blur the fringes, thus making measurements difficult It was found that these defects could be greatly reduced by preparing the gels at 25°C rather than at 18-20°C. To obtain a clear smooth surface in contact with the membrane, the gels were extracted from their cells and reversed; in this way the irregularly polymerized free upper surface was removed from the crucial region of the imposed concentration gradient.
The second difficulty encountered was caused by the extreme tackiness of the gels prepared in the poor solvent : the gels tend to stick to the walls of the glass fluorescence cells, giving rise to spurious local concentration gradients and anomalous apparent values of D. A palliative for this problem was found in using the methanol-water mixture without salt as the wetting liquid between gel and piston, but this was not sufhcient to remove all doubt The solution finally adopted for this problem consisted of using disposable polystyrene spectrophotometric cells to which the polyacrylamide does not adhere [11] ; however, since these cells are of inferior optical quality, a refractive index matching method had to be used in order to reduce spurious deviations in the fringes.
To achieve the conversion from the refractive index gradient to the concentration gradient, the value of dn/d c was taken to be [4] 0.176 em3 g -1.
The shear modulus of the gel Go was measured in three separate ways.
1) By observation of the fundamental torsional mode in a gel held in a cylindrical glass former [12] : using a laser source and a small sliver of gold-plated glass cover-slide embedded vertically into the top surface of the gel, the sample was fixed concentrically on the axis of a small DC electric motor driven by a variable frequency oscillator. At the resonance condition (ca. 100 Hz), the reflection of the laser beam by the mirror expanded into a straight line that defines the displacement of the gel (Fig. 2) .
2) A similar observation of the quasi-longitudinal fundamental mode that occurs in a gel held in a rectangular cell of square cross-section, when only the top surface is free [13] . In this case the small mirror is placed flat on the free surface of the gel, to which it adheres.
3) By direct observation of the deformation of the gel, extracted from its mould, when a uniform pressure is applied to its upper surface.
As might be expected for small deformations at low frequency, these three measurements gave consistent values of Go, the shear modulus of the gel at its preparation concentration, co = 0.072 g cm-3, namely, 2. Static properties.
We adopt as a first step the theory of gel swelling described by Flory [14] , extended to a theta system (interaction parameter X = -1i). Three concentrations are defined, namely c, the current average gel concentration, co, the reference concentration at which the gel is prepared, and ce; the concentration of isotropic swelling equilibrium with the solvent This last condition is met when the swelling pressure of the gel, Fig. 2 [16] .
In figure 3 In conclusion of this section, in view of the simplifications of the Flory theory adopted here, the shear modulus of the gels measured by osmotic swelling agrees tolerably well with the direct measurement. In other words, the system behaves as if it were homogeneous. However, the theoretical contribution of the osmotic pressure is too high for equation 3 (8) to t = 1.744 x 105 s.
The fact that the exponent m in equation 13 is found to coincide with the scaling value of 2 can be interpreted as supporting the conclusion of the previous section, namely that the microscopic inhomogeneities present in this system are apparently inert, playing little active part in the linear-response thermodynamic and hydrodynamic characteristics of the gel.
In conclusion, the gels in the theta region investigated here display'a concentration dependence of the diffusion coefficient which is consistent with the predicted scaling behaviour for theta solutions at small transfer wave vectors [2] , provided that in addition, account is taken of the variation upon deswelling of the shear elasticity associated with the permanent cross-links.
